Background: Timely initiation of breastfeeding is defined as putting the newborn to the breast within 1 h of birth. In Ethiopia, different studies have been conducted to assess the prevalence of timely initiation of breastfeeding and associated factors. The findings of these studies were inconsistent and characterized by great variability. Therefore, the aim of this systematic review and meta-analysis was to estimate the pooled prevalence of timely initiation of breastfeeding and its association with birth place in Ethiopia using the available studies. Methods: Databases, including PubMed, Google scholar, Science direct and Cochrane library were systematically searched. All original studies reporting the prevalence of timely initiation of breastfeeding in Ethiopia were considered. Two authors independently extracted all necessary data using a standardized data extraction format. STATA 11 statistical software was used to analyze the data. The Cochrane Q test statistics and I 2 test were used to assess the heterogeneity between the studies. A random effect model was computed to estimate the pooled prevalence of timely initiation of breastfeeding. In addition, the associations between timely initiation of breastfeeding and place of birth were determined.
Background
Timely initiation of breastfeeding is defined as putting the newborn to the breast within 1 h of birth [1] . Breast milk is the best food for the infant for the first 6 months of life and it should be initiated within 1 h of birth, even before the expulsion of the placenta [2] . Some of the advantages of breastfeeding include; it increases bonding between mother and infant, reduces the risk of upper respiratory tract infections in the child, enhances dental development, aids in cognitive development, and decreases the risk for obesity in later life [3] .
Timely initiation of breastfeeding has a major contribution to the survival of neonate. The study showed that 22% of neonatal mortality could be prevented if breastfeeding was initiated within the first hour [4] . Despite of this fact only (45%) of newborns started breastfeeding within the first hour of life globally. The result is even lower in developing countries. For example, West and Central Africa (40%), East Asia and Pacific (44%), South Asia (42%), Latin America and Caribbean (49%), Eastern and southern Africa (59%) of newborns initiated breastfeeding within an hour of delivery [5] . In Ethiopia, breastfeeding practice is universal where more than 90% of mothers breastfeed, but it is sub optimal [6, 7] .
Late initiation of breastfeeding is associated with morbidity and mortality of newborns. There was a marked dose response of increasing risk of neonatal mortality with increasing delay in initiation of breastfeeding from 1 h to day 7; overall late initiation (after day 1) was associated with a 2.4-fold increase in risk of death [4] . Providing appropriate breastfeeding in the first day of life is crucial to the health of the newborn infant and to breastfeeding success [8, 9] . Progress to improve early initiation rates has been slow over the past 15 years; with global rates increasing by just 14 percentages point overall. Still less than half of all newborns are put to the breast within an hour of birth globally [5] .
In Ethiopia, different studies have been conducted to assess the timely initiation of breastfeeding and associated factors [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] . The findings of these studies were inconsistent and characterized by great variability. Several factors were also identified, and place of birth and mode of delivery were the most frequently mentioned factors [12, 13, 16, 18] . Other factors include; having information about breastfeeding [12, 14, 20] , colostrum feeding [12, 23] , maternal education [16, 24] , antenatal care [11, 25] and postpartum counseling about breastfeeding [14] .
These studies presented controversial findings concerning the association between place of birth and timely initiation of breastfeeding. In some studies, place of birth was positively associated with timely initiation of breastfeeding, while other studies showed negative association. Such discrepancy is not well investigated. Therefore, the aim of this meta-analysis was to estimate the pooled prevalence of timely initiation of breastfeeding and its association with place of birth in Ethiopia. The findings of this study will be an input to policy makers and program planners in the design of appropriate interventions to improve early breastfeeding initiation. The study will have a paramount importance for clinicians and future researchers in related topics.
Methods

Searching strategies
To ensure scientific rigor, the Preferred Reporting of Systematic Reviews and Meta-Analysis (PRISMA) guidelines were used [26] . The current systematic review and meta-analysis was conducted based on the review of different literatures. The international databases, including PubMed, Google scholar, Science direct and Cochrane library were systematically searched. The search was carried out using the following keywords "prevalence", "timely initiation of breastfeeding", "Early initiation of breastfeeding", "institutional delivery", skilled birth attendants, and "Ethiopia". The search terms were used separately and in combination using Boolean operators like "OR" or "AND". The search was conducted from the 1st of January to the 28th of February, 2017. All papers published until the 28th of February, 2017 were included in the review.
Eligibility criteria Inclusion criteria
Study area: Only studies conducted in Ethiopia. Publication condition: articles published in peer reviewed journals.
Study design: all original studies report the prevalence of timely initiation (initiation of breastfeeding within 1 h of delivery) of breastfeeding and its associations with place of birth were considered.
Language: Articles published in English language.
Exclusion criteria
We excluded article, which were not fully accessed, after we contact the primary author two times through email. We exclude these articles because of we were unable to assess the quality of each article without accessing the full text.
Outcome measurement
The primary outcome of this study was the timely initiation of breastfeeding. The prevalence was calculated by dividing the number of women initiating breastfeeding within 1 h to the total number of women who have ever breastfed. The second outcome of the study was to determine the association between timely of breastfeeding and institutional delivery.
Data abstraction
Two authors independently extracted all necessary data using a standardized data extraction format. The data extraction format includes primary author, publication year, region of the study (study site in the country), sample size, response rate and prevalence of timely initiation of breastfeeding.
Quality assessment
Newcastle-Ottawa Scale adapted for cross-sectional studies quality assessment tool was used to assess the quality of each study [27] . The tool has mainly three sections the first section graded from five stars and mainly focused on the methodological quality of each study. The second section of the tool deals with the comparability of the study. The last section deals with the outcome and statistical analysis of each original study. Two authors independently assessed the quality of each original study using the tool. Moreover, disagreements between two authors were resolved by taking the mean score of the two authors. Finally, research's with a scale of ≥6 out of 10 scales were considered as high quality.
Statistical analysis
Data analysis was carried out by using STATA 11 statistical software. The standard error for each original study was calculated using the binomial distribution formula. Heterogeneity among reported prevalence was assessed by computing values for chi-square, I 2 and p-values [28] . As the test statistic showed there is a significant heterogeneity among studies (I 2 = 99.4%, p = 0.00) as a result random Effects model was used to estimate the Der Simonian and Laird's pooled effect. To minimize the random variations between the point estimates of the primary study subgroup analysis was done based on the type of population included under each study (urban and rural). In addition, to identify possible source of heterogeneity Univariate Meta regression was undertaken by taking the sample size and year of publication but none of them were statistically significant. Furthermore, Egger and Begg tests at 5% significant level were employed for assessing publication bias [29] . Point prevalence as well as their 95% confidence interval were presented in forest plot. In this plot, the size of each box indicated the weight of the study, while each crossed line refers to 95% confidence interval. For the second outcome Logs odds ratio was used to determine the association between timely initiation of breastfeeding and institutional delivery.
Results
In the first step of our search, 360 articles were retrieved regarding timely initiation of breastfeeding through PubMed, Google scholar, science direct and others. Of which, 115 were excluded due to duplicated articles. From the remaining 245 articles, 162 articles were excluded after reviewing of their titles and abstracts because their titles were found to be irrelevant. The rest 83 articles were screened for full text and 59 were excluded due to the outcome of interest. Therefore, 24 full text articles were accessed and assessed for eligibility based on the pre-set criteria. Finally, 16 studies were fulfilled the eligibility criteria and included in the meta-analysis.
From 24 full articles accessed eight were excluded because they were conducted in other developing countries: Ghana [30] , Nigeria [31] , Tanzania [32] , Uganda [33, 34] , India [24, 35] and in three African countries (Burkina Faso, Uganda and South Africa) [36] (Fig. 1) .
Characteristics of original studies
As described in Table 1 , these 16 studies were published from 2011 to 2017. In the current meta-analysis, 18,870 breastfeeding women's were involved to estimate the pooled prevalence of timely initiation of breastfeeding. Regarding study design, all studies are cross sectional study design. The highest prevalence (88.5%) of timely initiation of breastfeeding was reported from a study done in Nekemte town, Oromia regional state [11] and the lowest prevalence (13.8%) was reported from a study done in Black Lion Hospital, Addis Ababa [19] . In this meta-analysis, six regions of the country were represented. Two of the studies were from Tigray region [22, 23] ; five studies were from Amhara region [12, 13, 15, 17, 25] , one from Addis Ababa [19] , four from Oromia region [10, 11, 14, 20] , two from Southern Nations, Nationalities and peoples' region [21, 24] (SNNPR), one from Afar region [16] and one nationwide study [18] . About half (eight) of the studies were conducted both in urban and rural settings [10, 14, 16-19, 21, 22] . Five studies were conducted in urban settings [11-13, 15, 23] and the rest three studies were conducted in rural settings [20, 24, 25] . Moreover, the response rate of each original study ranged from 95.7 to 100%, almost all studies had a good response rate. This high response rate could be resulted from most of the studies used interviewer administer questionnaire to collect the data (Table 1) .
Meta-analysis
The result of 16 studies revealed that the pooled prevalence of timely initiation of breastfeeding in Ethiopia was 61.4% (CI: 51.4, 71.5%) (Fig. 2) . Severe heterogeneity was observed across the studies (I 2 = 99.4, p value = 0.000). As a result, a random effect model was employed to estimate the pooled prevalence of timely initiation of breastfeeding. Different factors associated with the heterogeneity such as publication date and sample size of the study were investigated using univariate meta-regression models, and none of these variables were statistically significant ( Table 2) . Publication bias was also assessed using Egger and Begg tests. The result of Begg and Eegger tests were not statistically significant for estimating the prevalence of timely initiation of breastfeeding (p = 0.07) and (p = 0.5) respectively.
Subgroup analysis
In addition, in this meta-analysis, we preformed subgroup analysis based on the geographical setting (Region of the country) of the studies. Accordingly the highest prevalence was observed in Amhara region with prevalence of 74.8% (95% CI: 66.5, 83.1%) followed by Oromia region with prevalence of 64.2% (95%CI: 39.9, 88.6%) (Table 3) . Besides, to this we also performed subgroup analysis based on residence (urban and rural) of study participants. From the result of this subgroup analysis, we found that urban women's, 70.9% (95% CI: 61.1, 80.8%) had a higher prevalence of timely initiation of breastfeeding than rural women's 50.1% (95% CI: 33.3, 66.8%) ( Table 3) .
The association between place of birth and timely initiation of breastfeeding A total of 10 studies which examined the association between timely initiations of breastfeeding and place of birth were included ( Table 4 ). The analysis of ten studies revealed that institutional delivery was strongly associated with timely initiation of breastfeeding OR 2.11 (95% CI: 1.43, 2.79). The result of this meta-analysis indicated that mothers who gave birth at the health institution were 2.11 times more likely to initiate breastfeeding within 1 h as compared to mothers who gave birth at Home (Fig. 3) . We also carried out sensitivity analysis and statistically Full texts assessed for eligibility (24) Full texts included in our systematic review and meta-analysis (16) Excluded full texts (8) Fig. 1 Flow chart to describe the selection of studies for a systematic review and meta-analysis of the prevalence of timely initiation of breastfeeding and is association with birth place in Ethiopia significant difference was detected for two studies as a result, two studies were excluded [10, 21] .
The time trend of timely initiation of breastfeeding in Ethiopia
Our study also describes the time trend of timely initiation of breastfeeding in Ethiopia from 2011 to 2016. In this finding, the general linear trend of timely initiation of breastfeeding was increased in each successive year (Fig. 4) .
Discussion
This meta-analysis was aimed to estimate the pooled prevalence of timely initiation of breastfeeding and its association with birthplace. Although the WHO [37] and Ethiopian IYCF [38] guidelines recommends that all newborns should start breastfeeding immediately after birth, the present meta-analysis reported that only 61.4% (95% CI: 51.4, 71.5%) of newborn were benefited from early initiation of breastfeeding in Ethiopia. According to WHO infant and young children feeding rate on early initiation of breastfeeding, 0-29% considered as poor, 30-49% considered as fair, 50-89% considered as good and 90-100% considered as very good [37] . Therefore, the findig of this study showed that the prevalence of timely initiation of breastfeeding in Ethiopia was gnerally good (61.4%). However, it was lower than Ethiopian HSDP IV target level. The target planned to increase the proportion of timely initiation breastfeeding mother from 69 to 92% by the end of 2015 [39] . The finding of this study indicated that even Though the Ethiopian government has implemented different strategies to improve early initiation of breastfeeding but the present study underscores a lot needed to accomplish target levels. The prevalence noted in this study was higher than that reported in Pakistan (29%), India (41%), Bangladesh (47%) and Nepal (45%) [40] . Similarly, the finding of this study was also higher than other sub-Saharan countries Demographic and Health survey (DHS based studies: Nigeria (47%) [31] and Tanzania (52%) [32] . The possible explanation for higher rate of early initiation of breastfeeding in this study could be due to the fact that methodological difference, variation in infant and maternal socio-demographic characteristics, economical and health service utilization.
The subgroup analysis of this study revealed that there is a significant variation among Ethiopian regional states 4, 71.5) in the prevalence of timely breastfeeding initiation. Mothers who were from Amhara region had higher rates of timely initiation of breastfeeding as compared to mothers from Oromia and other regions. The possible source of variation in the regional prevalence could be due to difference in the implementation of health extension programs. Besides, it is also noted that rural mothers had lower rate of timely initiation of breastfeeding as compared to their urban counterparts. This finding is consistent with the 2011 Ethiopian Demographic and Health Survey report. The Ethiopian DHS report indicated that rural women had lower prevalence of timely initiation of breastfeeding than urban [41] . This could be due to the difference in traditional beliefs and cultural practices among mothers in Ethiopia. The discarding of colostrum is a common practice among rural Ethiopian mothers. Mothers who discard the colostrum may take more than 1 h to discard it and therefore initiation of breastfeeding might be late [17, 18] . The other possible explanation might be due to mothers who live in urban places might have a good access to different information sources on breastfeeding including media. On the other hand, rural mothers might not have access to such information sources. Different earlier studies which have been conducted in Ethiopia reported that mothers who had access to mass media like radio or television were more likely to initiate breastfeeding within 1 h than their counterparts [20, 25] . Moreover, this variation might be resulting from due to lack of knowledge on the right time of breastfeeding initiation [14] . The other aim of the study was to determine the association between timely initiation of breastfeeding and place of birth. Accordingly, place of birth was Table 4 Individual study data to calculate the odds ratio of timely initiation of breastfeeding and its association with place of birth in Ethiopia, 2017 significantly associated with timely initiation of breastfeeding. Women's who gave birth at health institution were almost 2.11 times more likely to initiate breastfeeding within 1 h as compared to women who had birth other than health institution. This is consistent with studies which have been conducted in Nepal [42] and Tanzania [32] . This could be due to the effect of postpartum counseling on the importance of timely breastfeeding initiation for women who delivered at health facility. The other possible explanation could be due to mothers who gave birth at home in Ethiopian communities were more commonly practiced prelacteal feeding to the new born prior initiation of breastfeeding this may results late initiation of breastfeeding. There are supportive evidences from Ethiopia which revealed that mothers who gave birth at home were more likely to practiced prelacteal feeding than their counterparts [17, 43] .
Lastly, this study also describes the time trend of timely initiation of breastfeeding in Ethiopia for the past 8 years. It is observed that the general linear trend of timely initiation of breastfeeding was slightly increased from 2011 to 2017. The possible reason might be due to the Federal government has developed infant and young child feeding guidelines giving appropriate emphasis to key messages on timely initiation of breastfeeding since 2004 [44] . Additionaly, different interventions are in place as breastfeeding promotions have been given at health institutions and at the community level by community health extension workers and other health care providers.
Limitations of the study
The first limitations of the study was only English articles or reports were considered to carried out the analysis. All studies included studies in this review were cross sectional in nature and therefore the outcome variable might be affected by other confounding variables. The limited sample size could affect the estimated report. Moreover, this meta-analysis represented only studies reported from six regions of the country and one study from EDHS based.
Conclusion
The pooled prevalence of timely initiation of breastfeeding in Ethiopia was significantly low as compared to the global recommendation on breastfeeding. Women who lived in urban area initiate breastfeeding early as compared to women in rural area. Place of birth has a significant impact on timely initiation of breastfeeding. Therefore, health care workers (midwives and obstetricians) should focus on increasing timely initiation of breastfeeding by giving postnatal counseling regarding to the importance of early initiation of breastfeeding. Moreover, a special emphasis should be given for rural women and women who gave birth at home to increase timely initiation of breastfeeding. Availability of data and materials Data will be available upon request of the corresponding author.
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